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and rejects claim 32 under 35 U.S.C. § 103(a) over Zahorik in view of U.S. Patent No. 
5,346,740 to Ohno et al. (Ohno). The rejections are respectfully traversed. 

Independent claim 1 8 recites, inter alia^ "at least one resistive element made of carbon 
is arranged between the active layer and the micro-tips, the resistive element having a 
controlled electrical resistivity comprised between the first and second electrical resistivity 
values of the active layer." 

The Office Action relies on paragraphs [0033] and [0036] of Zahorik as disclosing the 
above-noted recited features of claim 18. Paragraph [0033] of Zahorik recites that each 
electrode 30 and 32 may include a metal layer and a layer of carbon (not shown), with the 
layer of carbon being disposed on each side of the chalcogenide element 28. However, layer 
of carbon disclosed in paragraph [0033] is not part of the insulator layer 36 but is a sub-layer 
of the electrode. Thus, the carbon layer disclosed in paragraph [0033] must be conductive 
and cannot have a controlled electrical resistivity comprised between the first and second 
resisitvitv values of the chalcogenide element . 

Paragraph [0036] of Zahorik recites a layer of insulating material 36 disposed between 
areas of the chalcogenide element 28 and the upper electrode 32 surrounding the contact 
portion 34. The insulator layer 36 is typically a dielectric material, such as silicon nitride or 
silicon dioxide. Thus, the insulating layer taught by Zahorik is not made of carbon. 

The passage relied upon by the Office Action as disclosing the recited features also 
recites that the layer of carbon on each side of the chalcogenide element 28 blocks diffusion 
between the chalcogenide element 28 and the middle layers of the electrodes 30 and 32. The 
Examiner suggests this diffusion is electrical diffusion and deduces that the resistivity of the 
carbon layer is necessarily higher than the lowest resistivity of the chalcogenide layer. 
Applicants respectfully disagree with this suggestion. 
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The diffusion disclosed by Zahorik is not electrical diffusion, but instead, it appears to 
be a chemical diffusion of the components constituting the chalcogenide element 28 and the 
electrodes 30 and 32. Furthermore, other layers of carbon are mentioned in other cited 
references, that clearly indicate that the carbon layers block component diffusion. 

For example, Nonaka discloses a first boundary layer that can be made of carbon (col. 
7, lines 64-67) that acts as a barrier layer for preventing the diffusion of the components of 
the first dielectric layer into the recording layer (col. 5, lines 28-31). U.S. Patent No. 
5,335,219 to Ovshinsky et al. (Ovshinsky) also discloses contact layers of carbon and 
molybdenum which form not only excellent electrical contacts with the memory layers but 
also form diffusion barriers which effectively block diffusion of carbon into and out of the 
layers of chalcogenide memory material (see col. 27, lines 2-36 of Ovshinsky). 

Nothing in Zahorik discloses or suggests that the carbon layer or the insulator layer 36 
has a controlled electrical resistivity and that the controlled electrical resistivity is comprised 
between the first and second electrical resistivity values of the chalcogenide element 28. 

According to the presently claimed invention, the resistive element has three essential 
characteristics: 1) the resistive element is made of carbon, 2) the resistive element has a 
controlled electrical resistivity and 3) the resistive element has a controlled electrical 
resistivity between the first and second electrical resistivity values of the active layer. These 
three essential characteristics enable a data recording device to have a large storage densitv 
while keeping and even increasing the detection contrast when the data is read. 

According to the characteristic features, the resistive element must present a 
controlled electrical resistivity, comprised between the two electrical resistivity values of the 
active layer. 
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The applied references, alone or in any combination, fail to teach or suggest the 
recited features of claim 18. Accordingly, the applied references fail to teach or suggest each 
and every feature of claim 1 8. 

Regarding claim 20, the electrical resistivity of the resistive element can be controlled 
by any type of known means. For example, the resistive element can be controlled by doping 
the carbon with doping elements chosen from boron and phosphorus (page 6, lines 13-15). 

The Examiner considers that silicon nitride corresponds to silicon doped by nitrogen 
and that, phosphorous belong to the same group as nitrogen. Thus, phosphorous has the same 
doping properties as nitrogen. Applicants respectfully disagree with this analysis. 

As described above, the insulating layer 36 of Zahorik does not comprise of carbon or 
even carbon doped by a doping element such as phosphorous. The passage relied upon by the 
Examiner as reciting boron merely corresponds to the fabrication of a probe provided with a 
tip and not to a recording device. Accordingly, the applied references fail to teach or suggest 
each and every feature of claim 20. 

For at least these reasons, independent claim 1 8, and its dependent claims, are 
patentable over the applied references. Thus, withdrawal of the rejections of the claims is 
respectfully requested. 
II. Conclusion 

In view of the foregoing, it is respectfully submitted that this application is in 
condition for allowance. Favorable reconsideration and prompt allowance of the pending 
claims are earnestly solicited. 
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Should the Examiner believe that anything further would be desirable in order to place 
this application in even better condition for allowance, the Examiner is invited to contact the 
undersigned at the telephone number set forth below. 

Respectfully submitted, 



William P. Berridge 
Registration No. 30,024 



Obert H. Chu 
Registration No. 52,744 
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